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To ol whoms it ey concern:
Be it known that I Grorez H. Huy, a

citizen of the United States, residing at

Schenectady, county of Schenectady, State
of New York, have invented certain new and

useful Improvementsin Controlling-Switches,
of which the following is & specification.

My invention relates to electric switches :
18 particularly applicable to controlling-
switchos for electric motors, altho
limited to
IP'OE&.

urality of electric motors is the geries~-paral-
el contrel, in which the motors are frst con-
nectea in geriss with eech other with o re-
sistance in circull, then the resisiance is
gradusily cut out, then the motors sre con-
nected in
circuit, and then the resistance is agaim cut,
out. Itis usually

switch, but when the number of resistance

steps 18 large, the number of switch contacts

required is
out the
mevemens of the switch. - *

The objsct of my invention is to reduce the
number of contacts required, and conse-
quently the size of the switch, and consists in

providing two switch members, cne of which

groat, stnce the process of cutting

nections, end the ether of which may be ar-
renged to vary the resistance in circuit, and
empioying connections between the two
switch members such thet when the first
switch member is moved over each set of con-
tects, the other member is moved over its
rangs and Is released upon transition of the
first switch member from one set of contacts
to ancther. Thus, by providing the sscond
member with means for returning it auto-
‘matéﬁaé%}? o starting position when releasad,
1t may be caused to move over its TeNge &
number of times during & single movement of
‘the other switch member. In this Way the

- same s3¢ of contacts is utilized for cutting the
. s » N » ® :
- reaistance out of circuit in each cass, 80 that

650

reference
~which

-the number of contacts required.and the sizs

of the switch is reduced. .

My mmvention will best be understeod by
o the secompanying  drawing,
showe somswhat diegremmatically o

‘ _ ugh not
swibches employed for this pur-

One well known method of control for o

paraliel with the resistance 22911 in .

desirable to perform these .
several opsrations by means of g single

r6gi8tance 18 performed éwice in the

| controlling switch arrenged in secerdance

| ally keld in off-position agsinst & sto

with my invention, .
~in the drawing, A represents & switch-
arma provided with any suitable form of han-
dle indicsted by the dotted circle @. This
orm. carries twe contacts ¢! and ¢, which
move over stationary contacts b 4o 28, '
C represents a second srm which is n‘%r-
L O
the spring ¢*. This arm C is actuated y ::r.,h}q;
movement of arm A through connections
comprising e mutiloted gear D on the orm A
and @ pinion d on the arm €.  This pinion is
proviaed with one tooth 4! arranged so as to

resist pressure in omne divection, but to yield

“0 pressure in the opposite direction, for rea-
sons that will hereafter appesz. The arm O
mOeves over & dong contact K end o plurality
of contact studs ¢ connacted to points on the

| Tesistance ¥, -

| snown is applicable ¢¢ the conirol of other

I have shown two mobors Gt and (G* as tl}e
devices controlled by the switch, but it will
be understood that the switch construction

aevices. |
H represents = cenductor lsading
30uree or currens. o o
he operstion is s follows: When the
switch-arm A is moved towsrd the right, the

13 &

| condect ¢! bridges contacts bt and B, therebﬁ

closing @ circuit from conductor H throus

resistance ¥, arm C, sontect B, motor (1,

contacis o', o' and 0%, and metor G to ground.

| The motors are thus connscted in sarice with

| mutilated

L

e

ail the resistemces in civcuit.
18 moved toward the right, the series connac-
tion of the motors is meintsined, but arm O
is moved towsard the left, so es 4o cub resist-
ance I gradually out of civouit. . The spring

il

acvuated tooth d' of the pinion resisis the
pressure upon it during the movemeont of the
erms i this dirsction, aad acts as though it
were rigid. When the arm A

2 Fa 2 28 o £
right-aand end of contacts &' and b3, evm O

-

hes veached its extrems lefi-hond position,

A

end oll of resistence T is eut out of cireuit,
Now, if the movement of arm A 40 the Hobt ]
continued, so as to bresk the motor cironis
leaving the contasts b'and 5%, the taeth
_ %@&iﬂf 1 at the same time rala:
the pinion d,
stariing position by the spring ¢
quently, when arm A iz brought into enas

W
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L
A
reeches the

£&

¢0

6

70

80

35

80

26

faed
Co
&y

80 thot the erm Cisreturnsd to

106




ing the motors in parallel to the source, all of

 resistance F is again in circuit. As the move-

16

ment of arm A is continued toward the right,

grm ( is again moved toward the left, cutting
out the resistance. - '

The purpose of the spring-actuated tooth
gt will be seen by considering the return
movement of the arm. Suppose arm A has
besn moved to its extreme right-hend posi-
tion, thereby carrying arm C to its extreme
lef4-hand pesition so as to connect the motors
in parallei, with all the resistance cut out of
civeuit: now, if arm A is moved toward the
left, arm C will be returned toward the right,

~and will reach the stop ¢ when arm A leaves

2.0

25

30

ther 1o the left

contacts §° to 88, —that is, arm C and pinion ¢

would be in the position shown in the draw-
ing, while arm A would be in & vertical posi-
tion. Upon attempting to move arm A rur-
the teeth on the gear D will
pr%s% apon the left-hand face of the tooth @,
and 3

osition of arm A vould be prevented, but

by mounting the tooth as shown, it yields to

the pressure, allowing arm A to be returned

to its ofi-position as shown. .

" Although I have illustrated and deseribed

my invention as applied to the control of

- »

series motors with the resistance in the arme-

 fure cireuis, my invention is equally apph-

. resistance in the field circuit, and to other
devices then motors: Further, I do not de-

eabls to the control of shunt motors with the

sire 0 limit myself to the particular con-

gtruction and arrangement of parts here

shown, but sim in the appended claims to

eover all modifications which are within the
seope of my mvention.

What I elaim as new and desire {o secure:

by Letters Patent of the United States, is,—

1. In 8 controlling - switch, a pivoted

switch membear, a plurality of sets of contacts

~arranged $0 be engaged thereby, each set ex-

B0

‘tending over & portion of the range of move-
“ment of said member, a second pivoted mem-

ber, a set of contacts arranged to be engaged

“thereby, and operative connections between
said members whereby the second member 1s
moved over its range during the movement

“of ths first member over eacn set of contacts

&5

30

' " adapted to engage and move the second

85

and is moved in the opposite direction to
sterting position upon the transition of the

first member from one set oif contacis to
another, o - ' |

2. In g 'cﬁmﬁmﬂiﬁga-awitch, o switch mem-
ber, a plurslity of sets of contacts arranged.
to be engaged thereby, each set extending

~over a portion of the range of movement of |
said member, a second member, 2 set of con-
‘tacts arranged to be engaged thereby, oper-

ative connections” between sald members

member upon ‘the movement of the first
member over each

this tooth were rigid the return to off-

ment with contacts b° £0 b®, thereby conneci- |

§

012,188

lease the second member upon the transition
of the first mmember from cne set of contacts
to another, and means for automatically re-
turning the second member to starting posi-
tion when released. . o

3. In 8 controlling - switch, two switch

members, 8 mutilated gear on one member, a

pinion on the second member adapted te be

70

engeged by said gear, and meeans for auto-

matically returning the second member to
starting position when released. '
- 4, In a2 controlling - switeh,

members, & mutilated gear on one member, &
pinion on the second member adapted to be
engaged by said gear, means for automatic-
ally returning the second member to starting
position when released, and means for per-
mitting the return movement of the ilrst
member without moving the second member
when the.second member is in starting posi-

ton. - | - |
| 5. In combination with an electric circuit -

and a plurality of devices therein, a control-
ling-switch for said devieces comprising @
switch member arranged to vary the relative

connections of said devices to each other, a
| second switch member arranged to vary &the

smount of resistance in said circuit, & mutii-

i,

lated @ear on the first member, a pinion on
the second member adapted to be engaged by

said gear, and means for automatically re-

turning the second member to off-position

when released. | |
8 Iun combination with an electiric circuit

‘and a plurality of devices therein, a control-
ling-switch for said devices comprising &

switch member arranged to vary the relative

connections of said devices to each otner, &

second switch membper arranged to vary tne
amount of resistance in said circuit, o muti-

lated gear on the first member, & pinion on.
the second member adapted to be engaged
by said gear, means for automatically re-
‘turning the second member o ofi-position
when released, and means for permitting the

return movement of theé first member with-

ond member is in off-position.
7. In combination with an electric circutt

and a plurality of dsvices therein, a control-

ling-switch for said devices comprising a

two switeh _
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out moving the second member when the sec-

135

switch member and a plurality of sets of con-

tacts codperating therewith to connect said.

dsvices in different relations to each other,

each set of contacts extending over a portion

of the range of movement of said member, &
second switch member and contacts codper-
ating therewith to vary the amount of resist-

ance in said circuit, operative connections

between said members adapted to engage

‘and move the second member upon the
movement of the first member over each set -
| of contacts and to release the second member
upon the transition of the first member from:
set of contacts and to re- | one set of contacts 1 means

to another, and means for
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912,128 8

automatically returning the second member | one, direction and to resist, pressure in the 10
to starting position when released. | | opﬁc:site direction. | -

8. In a controlling - switch, two switch witness whereof, I have hereunto set my

members, a mutilated gear on one member, a { hand this Sth day of October, 1906.
5 pinion on the second member adapted to be '

engaged by said gear, and means for auto- | ~ GEORGE H. HILL.
matically returning the second member to | Witnesses: o -
starting position when released, said pinion | ~ Bensamin B. Howi,

- having a tooth adapted to yield to pressure in | L Herex Orrorp.
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